GENERAL COMMENTS
In the submitted manuscript, Little et al have described their evaluation of thyroid cancer incidence in the US Radiologic Technologists Study, which extends follow-up in this group by 10 years from the last analysis published by this group at the NCI. The study adds new information for those working in the field of radiation effects and general clinicians by exploring the effects on thyroid cancer incidence of radiation exposure from diagnostic procedures. The novelty is that the authors went through the extensive effort of estimating radiation doses from diagnostic procedures and modeling their effect on thyroid cancer risk given different assumptions-not just modeling by number of procedures. Thus assumedly providing information on cancer risk from exposures during adulthood, a time of exposure with less evidence that radiation increases thyroid cancer risk. Modeling is standard for the field. The set of analyses presented are quite extensive and explore different potential assumptions like different lag times for the effect of radiation on oncogenesis and different ages for starting in the field. The authors address the potential of reverse causation bias and discuss major limitations in their study except for the one noted below Despite these strengths, this reviewer has some concerns 
This manuscript is interesting and adds to the limited body of literature regarding radiation exposure from medical diagnostic tests and cancer. While the authors were unable to find an association between radiation exposure and thyroid cancer this is still an important finding. The authors also evaluated this in many different ways. The one major comment I would suggest is to clearly identify the primary analysis that the authors would like to focus on and then state a number of sensitivity analyses were also conducted (these can be included in the supplementary files as the authors did). As an outside reader it was hard to follow which analysis the authors were referencing at times. The primary analysis should be able to stand by itself and the additional analyses can be used to state why the authors believe the results or to state how something may or may not be biased. This is a lot of interesting work but feels like some of the analyses could be synthesized a little more for the reader who has not been as involved with the analyses as the authors. By doing this the findings will have a clearer message.
I have no other comments.
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In the submitted manuscript, Little et al have described their evaluation of thyroid cancer incidence in the US Radiologic Technologists Study, which extends follow-up in this group by 10 years from the last analysis published by this group at the NCI. The study adds new information for those working in the field of radiation effects and general clinicians by exploring the effects on thyroid cancer incidence of radiation exposure from diagnostic procedures. The novelty is that the authors went through the extensive effort of estimating radiation doses from diagnostic procedures and modeling their effect on thyroid cancer risk given different assumptions-not just modeling by number of procedures. 
2.
Although not explicitly clear after rereading, this reviewer infers that follow-up started from date of first survey response. If so, much data was likely lost as thyroid cancers occurring before that date were excluded. It is possible that the excess relative risk decreases over time since exposure as suggested by Adams et al (2010) in table 5 on thyroid cancer incidence in the Rochester Thymus cohort. Admittedly this data was not formally statistically tested and used different time intervals, but data was likely lost in your analysis and some discussion of this ought to be made. Agreed. Undoubtedly there is some loss of data, since we did not follow until the completion of the first questionnaire, and excluded anyone who reported any cancer other than NMSC at that point. While this should not be a source of bias, in as much as for the period of follow-up the ERR/Gy should be unbiased, nevertheless we agree that it is possible that there may be some loss of power, for the reasons indicated by the referee. We have added some text to the Discussion on this point.
3. Somewhere in the text you might want to explain that p-values by 95% CI is generally for model fit and not the significance of the beta coefficient for the ERR line. This is stated in the tables but not the text Agreed, up to a point. The p-value is generally for the significance of the beta coefficient. We have added explanatory footnotes to most Tables to make this clear.
4.
Please explain the claim that exposures were mostly during adulthood. Although this is likely the case, no information is provided in the body of the text or tables to demonstrate this. Either the information (or discussion) to justify this assumption should be provided or this assumption should be removed from abstract and body of the text. Agreed. There is perhaps a misunderstanding. In the abstract and elsewhere we were mainly referring to the ERR/Gy and its modification by age at exposure. Nevertheless, we now augment Table 1 , showing the breakdown of dose by exposure age. We have also slightly augmented the Discussion (e.g. para 3) to highlight this point. This indeed shows that most dose is incurred between the ages of 20 and 39.
5.
Given that the group studied were radiation technologists a discussion, regarding occupational exposure vis a vis diagnostic exposures, would be helpful in addressing confusions/concerns that might arise. This reviewer would think that occupational exposures are likely a significant confounder and not addressing them in the primary analysis would appear to be a limitation. (This reviewer notes there is a table in appendix B addressing occupational exposure as a separate variable but this is not mentioned in the text much. Additionally it is unclear that the doses should be separated as opposed to treated as one variable.) Indeed, the average occupational dose was almost two times that of the average from diagnostic procedures without thyroid scans making the argument stronger for listing occupations exposures as a limitation and discussed. It could be that a linear association is lost because the "noise" of occupational exposure's effect swamps the "signal" of the diagnostic exposure's effect.
Agreed, up to a point. We regard the availability of occupational dose, adjustment for which is made in Appendix Table B6 , we regard as significant strength of the analysis. Although there is certainly the potential for confounding of the medical diagnostic dose response, we don't judge that there is much evidence that occupational radiation dose confounds the relationship of thyroid cancer with medical diagnostic dose here; comparison of the analysis of Table 3 and Appendix Table B6 fairly conclusively shows that this is the case. We make some comments to this effect in the Discussion. We think that the main point of the present MS is to assess risk in relation to diagnostic thyroid dose. There has been a separate MS looking at the effects of occupational dose USRT (Kitahara et al 2018), using a version of the dataset without the restriction that technologists had to answer the first questionnaire (which restriction we need to estimate medical diagnostic dose), which we now reference in Appendix Table B7 . As such analysis in which both measures of dose are incorporated, but with separate adjustment seems to us to be the correct thing to do, at least for the purposes of a sensitivity analysis. The absence of effect of occupational dose (Appendix Table B6 ) suggests that the main analysis of thyroid cancer in relation to medical diagnostic dose should be one unadjusted for occupational dose.
6. Providing more information in the discussion about what the results means to for the general clinician in caring for the individual patient would make this more relevant to more of the readership of BMJ. a) I think it would be helpful if you explicitly put in the results the average dose (and range) from diagnostic procedures in the text as in the table. b) In the discussion you might then relate how this average dose translates into number of modern CTs or chest X-rays, making it that much more useful to clinicians a large percentage of the readership of BMJ. Agreed, up to a point. We have added the average doses and range into the text at the beginning of the Results. However, we judge that adding material on equivalence of this to dose from X-rays, CTs or other diagnostic procedures would take this paper too far afield. The thyroid dose from such procedures crucially depends on the type of procedure (e.g. body part to which CT is applied), and discussion of this, necessarily extensive if one were not to be misleading because of this complication, would really be the subject of a separate paper.
In summary this clearly written manuscript describes a very well performed study that adds reassuring evidence for the use of diagnostic procedures regarding thyroid cancer risk, but it would be improved by addressing the comments above.
like additional analyses a dissertation committee asked for and for a reader who is not intimately involved with all of this hard work, the reasons can be missed if reading it quickly.
Minor comments: There are a number of typos in the sections that have been added since the first review. These should be corrected before finalizing. The new sentences added to page 7 line 18 would be better placed after stating the population size in the sentence that starts on line 10.
VERSION 2 -AUTHOR RESPONSE
Response to Reviewer 1 concerning article "Assessment of thyroid cancer risk associated with radiation dose from personal diagnostic examinations in a cohort study of US radiologic technologists, followed 1983-2014" (bmjopen-2018-021536 .R1) Reviewer: 1 Reviewer Name: Jacob Adams Institution and Country: University of Rochester (retired) Competing Interests: None declared Thank you for thoughtfully addressing the concerns raised by myself and the other reviewer. The minor changes you made make the already well written manuscript even clearer. For the one or two comments you chose not to alter the manuscript, you provided very reasonable explanations.
Thank you for your very helpful comments.
Response to Reviewer 2 concerning article "Assessment of thyroid cancer risk associated with radiation dose from personal diagnostic examinations in a cohort study of US radiologic technologists, followed 1983-2014" (bmjopen-2018-021536 The authors have now stated the analyses that are sensitivity analyses. This is an improvement in clarity. A table outlining the primary analysis (population and definitions etc) and the different sensitivity analyses, would improve this even more. Further it would improve the manuscript if the reasons for each of the sensitivity analyses were spelled out for the reader -either in the table or synthesized in the discussion. Currently these analyses are reading like additional analyses a dissertation committee asked for and for a reader who is not intimately involved with all of this hard work, the reasons can be missed if reading it quickly. Agreed. We have added a Table B2 which summarises the sensitivity analyses given in Tables B3-B7  (formerly Tables B2-B6) , and the reasons for these.
Minor comments:
There are a number of typos in the sections that have been added since the first review. These should be corrected before finalizing. We have carefully examined the text we added at the last revision, but could not see any typos. Perhaps the referee can highlight what they think is incorrect.
